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Meng, et al.' report ab-initio total-energy and molecular-dynamics

calculations for ~/3 X~/3R30° adsorption layers of H,O/Pt(111). Their
inference that "theoretical energetics and vibrational dynamics indicate the
existence of a well-ordered molecular bilayer on this surface" 1is
unpersuasive for several reasons. One is that the reported bilayer binding
energy, 534 meV per H,O excluding zero-point energy,” is ~0.2 eV below
the theoretical lattice energy of a water molecule in ice-Ih.” Thus, the bilayer
i1s thermodynamically unstable against forming a three-dimensional ice

mound. Another 1s that both He-atom and electron diffraction have shown
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that the wetting layer on Pt(111) has /39 X+/39R16.1° periodicity with 32

water molecules per primitive surface unit cell, not V3 x~3R30°
periodicity with two.*” The reason is that the Pt-Pt distance is too large

compared to the lattice constant of ice. In the R16.1° superlattice, with ~23%

more water molecules per unit area than in a V3 x~3R30° bilayer, this

problem is solved.

Fig. 1 shows a representative “H-down”* /39 x+/39R16.1° water adlayer.
Note that because of the unit cell's 16.1° rotation, few O atoms are in atop
sites. Thus, Ref. 1’s discussion of atop-site bonding is largely beside the
point.” More important, the adsorption energy of the optimized structure of
Fig. 1 is 0.60 eV® (using the VASP computer code’ as in Ref. 1). Though

still ~0.1 eV too small to explain why wetting occurs, this energy is 66 meV

larger than Meng, et al.'s result, implying that Ref. 1's V3 x43R30° bilayer

1s far from optimal even among 2-d adsorption structures.

To understand why Pt(111) wets, analysis of the +39 X+/39R16.1°

structure 1s unavoidable. Of considerable interest are the energetic



significance of local proton disorder in the R16.1° water adlayer'® and of the

formation of H;0- and OH-like surface species. Both are apparent in Fig. 1.

Figure Caption —

Fig. 1 - An “H-down” /39 X~/39R16.1° water layer on Pt(111).° Top view, with Pt,
O and H atoms shown as gray, white and black spheres. Dashed line indicates the
surface unit cell. Black and white arrows point to H;O- and OH-like adspecies

formed as this structure was optimized.
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